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Introduction
Appropriate soil management is essential to support less intensive and more environmentally
sustainable production systems for ligneous crops. It is of widespread knowledge that
traditional techniques for the management of olive crops are incapable of enhancing the water
fíltration rate when the soil is bare and contains scarce organic matter (0.45%) and nitrogen
(0.016%). Further, in the semiarid setting of the Medíterranean basin, short bursts of intense
rainfall lead to erosión forming fissures and ditches. To resolve these problems from a
perspective of ecological agriculture, it was decided to implant or to propitiate the growth of
plant covers, (Pastor et ai,2000) generally composed of gramineae and legumes, such as
vetch, between rows of trees. Besides the use of vetch, we wanted to explore other options
such as small, creeping, leguminous nitrogen fixing species including subclover. We also
evaluated the possibility of managing the growth of weeds or "resident vegetation" (Ingels et
al., 1994; Hernández et al., 2001) which were carefully cut back such that the creeping species
were able to seed and remain in the soil.
Materials and methods
Experimental triáis were performed in a 7.5 ha olive plantation at the experimental farm "La
Higueruela", CSIC (Toledo, Spain) over a 5 year-period. Plots (96 x 12 m) were prepared
according to a statistical design that allowed the results of the live covers to be compared with
those derived from the use of traditional management methods and non-tillage plus herbicides.
The characteristics of the área and those of the starting soil for the triáis are described in
Hernández et al., (1997). The following treatment designs were tested: (a) Weed cover - The
ecological behaviour of this resident vegetation in the olive plantation was evaluated. (b)
Subclover cover - This species was considered suitable for the soil properties. Seeds of
cultivars of different biological cycle length were sown inoculated with Rhizobium trifolii. In
this trial, weeds were left to grow alongside the subclover. (c) Vetch cover - Vicia sativa was
grown from commercially available seeds in November. At the time of flowering, the vetch
was mechanically trimmed , while the plant remnants were left on the soil until they were
buried in mid-spring. (d) Non-tillage plus herbicides (glyphosate and simazine) - Plots
subjected to conventional tillage were also included as controls.
Results and discussion
In semiarid continental zones, the lack of abundan! rainfall and low winter temperatures hinder
the installation of a plant cover. For this reason, knowledge of native species is of enormous
interest in any evaluation of the sustainability of these systems. The coverage achieved by
legumes in these plots during the experimental period is shown in Table 1.
% Coverage
Ornithopus compressus
Biserrula pelecinus
Trifolium arvense
Other legumes
lstyear
+
+
+
2.5
2nd year
6
4
5
8
3rd year
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4
17
4* year
61
32
5
13
5th year
33
9
2
2.5
Table 1. General balance of leguminous plant coverage (mean percentages) in plots ¡n which the growth of
resident vegetation ("weeds") was propitiated. + indícales presence only.
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Legume coverage at spring reached valúes cióse to 50% in all the plots from the third year
onwards. Total herbaceous coverage seemed highly satisfactory in terms of possible control of
soil erosión, given that during most of the year, the proportion of bare soil never exceeded
50%. The implanted subclover persisted well and gave rise to an average coverage of 30% to
50% after the fírst year. Table 2 shows there were no significant differences in olive
production according to treatment _ ^ ¡^
throughout the entire study period. 1 vear 3 year 5 year—
Table 3 shows C and N contents and Weedcover 3039a 1472 b 856a
theC/Nratiosattheendofthe Subclover 2994a 2228a 636a
experiment. Final C and N contents Vetch 3217a 2100 a 975 a
were higher than starting valúes for the Tillage 3204 a 2193 a 1042 a
weed and subclover covers, yet Non-tillage 2930a 2197a 731a
showed no variation for the treatments Table 2: Olive production ¡n kg/ha according to management
vetch, non-tillage and control. The treatment.
C/N ratio decreased for all the treatments throughout the experiment.
Weed cover Subclover Vetch Tillage Non-tillage
C 0.33±0.13a 0.34±0.16a 0.18±0.02b 0.19±0.04b 0.17±0.04b
N 0.025±0.012 ab 0.03±0.017 a 0.019±0.001 ab 0.02±0.001 ab 0.014±0.002 b
C/N 13.3±3.8a l l±4.1ab 9.13±1.1 b 9.6±2.3ab 12.6±3.9ab
Table 3: Soil C and N and C/N ratio for the different treatments at the end of experimentation (5 years)
It may be observed in Table 4 that the biochemical variables at the end of the experiment,
although low, were higher for the leguminous plant covers. Differences with respect to the
tillage and non-tillage treatments were sometimes significant.
Management Ind. Act.' Basal Act.2 SOMM2 ATP2 CO2/ATP2
Weedcover 0.46 ±0.15 a 0.84 ±0.36 a 103 ±39.0 a 133.8 ±86.0 a 4.15 ±1.72 a
Subclover 0.35 ±0.03 ab 0.82 ±0.18 a 90.8 ±10.1 a 161.2 ±34.4 a 2.79 ±0.75 a
Vetch 0.45 ±0.30 a 0.54 ±0.03 ab 82.3 ±31.1 ab 134.0 ±61.8 a 3.55 ±1.66 a
Tillage 0.23 ±0.01 b 0.43 ±0.09 b 52.3 ±15.4 b 99.1 ±32.0 a 2.53 ±1.53 a
Non-tillage 0.20 ±0.05 b 0.09 ±0.03 c 26.3 ±4.2 c 11.9 ±11.5b 25.66 ±14.84b
'(P<0.1).2(P<0.05)
Table 4: Soil biochemical fertility for the different types of management after a 5 year field experiment.
Conclusions
Findings indícate a reduced incidence of erosión fissures in the plots with residen! "weed" and
subclover covers, compared to the tilled plots. Moreover, these covers were shown to provide
efficient protection against erosión as early as from the fírst year. The presence of spontaneous
legumes was favoured, with a notable abundance, in particular, of Ornithopus compressus and
Biserrula pelecinus due to their creeping nature. So far, indications are that these herbaceous
covers are capable of considerably mitigating erosión without substantially affecting olive
production. Although low, a positive effect on soil fertility was noted in plots with weed and
subclover covers, and in smaller measure, for the vetch covers, when compared with the
effects of tillage and non-tillage.
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